A single dose of caudal lidocaine does not provide a sufficiently long anaesthetic duration and is not generally used for complicated anorectal surgery. This study evaluated the safety and efficacy of a ropivacaine-lidocaine combination for caudal anaesthesia in patients undergoing haemorrhoidectomy. A total of 287 haemorrhoid patients with successful initial caudal anaesthesia were randomized to receive either a mixture of 0.375% ropivacaine and 1.0% lidocaine (ropi-lido group; n = 146) or 1.0% lidocaine alone (placebo-lido group; n = 141).
Introduction
Haemorrhoids are common in the adult population in China. Many of these patients require anorectal surgery, of which the Milligan-Morgan procedure is one of the most widely used surgical approaches. 1, 2 The anaesthetic techniques used during anorectal surgery include local infiltration, spinal anaesthesia and general anaesthesia. 3 Local infiltration is perceived to be both uncomfortable and painful, and provides a relatively short duration of anaesthesia, so needs to be combined with sedation. 4 Both general and spinal anaesthesia are associated with well-known post-operative side-effects (e.g. headache, nausea, vomiting, drowsiness, sore throat, backache and urinary retention), which delay patient discharge and decrease patient satisfaction. Caudal anaesthesia is not as popular for adults as it is for children, but it can be used for sacro-perineal surgery 5, 6 and can avoid the side-effects associated with local infiltration, general, or spinal anaesthesia. In our centre, caudal anaesthesia is routinely used for most F Ye, YX Feng, JJ Lin Ropivacaine-lidocaine in haemorrhoidectomy inpatient proctologic procedures and it is occasionally used for ambulatory anorectal surgery. One disadvantage of caudal anaesthesia in adults is that it is not successful in some patients due to anatomical abnormalities of the sacrum, 7, 8 although the rate of failure is highly dependent on the anaesthesiologist's experience. The most frequently used agent for caudal anaesthesia is lidocaine, which is safe and effective in most cases. A single dose of caudal lidocaine, however, does not have a sufficiently long anaesthetic duration and is only indicated for operations that are expected to last < 90 min. 9 To prolong the anaesthetic effect, some new anaesthetic agents, such as bupivacaine, levobupivacaine, ropivacaine and some adjuncts combined with the above agents are widely used in caudal anaesthesia. 10 -13 Ropivacaine, a recently introduced bupivacaine analogue drug, has a longer lasting effect and is less neurotoxic and cardiotoxic than bupivacaine. 14 -16 To date, there are few reports about the use of a combination containing lidocaine and ropivacaine in caudal anaesthesia for adult anorectal surgery. The specific aim of our investigation was to evaluate the safety and efficacy of a ropivacaine-lidocaine (ropi-lido) combination for caudal anaesthesia in haemorrhoidectomy in adults. 17 haemorrhoidal disease degree III and IV, 18 and more than three haemorrhoids. Pertinent data regarding sex, age, ASA physical status, course and grade of haemorrhoidal disease, and duration of surgery were recorded.
Patients and methods

PATIENT POPULATION
SURGICAL AND ANAESTHETIC PROCEDURE
All patients gave informed written consent for the surgical procedure and the anaesthetic technique. All patients received oral premedication with diazepam 5 mg 1 h prior to surgery. In the operating theatre, the patient was placed in the prone position. After sterile skin preparation, a 9-gauge needle was advanced at a 45°angle cephalad until a pop was felt as the needle pierced the sacrococcygeal membrane. The needle was then advanced further at a more flattened angle. Aspiration for blood and cerebrospinal fluid was performed and, if negative, the injection of local anaesthetic proceeded for 15 min.
Patients were randomly assigned to one of the following two groups: the ropi-lido group received caudal anaesthesia with 0.40 ml/kg of a mixture containing equal parts of 1.0% lidocaine and 0.375% ropivacaine; and the placebo-lidocaine (placebo-lido) group received caudal anaesthesia with 0.40 ml/kg of a mixture containing equal parts of 1.0% lidocaine and normal saline. Patient allocation was performed by the surgical assistant using a computer-generated randomization chart immediately prior to injection into the sacral hiatus. Standard intra-operative monitoring was performed. If the patient reported marked pain or discomfort during the surgery, a F Ye, YX Feng, JJ Lin Ropivacaine-lidocaine in haemorrhoidectomy supplemental peri-anal injection of 1% lidocaine was administered. The haemorrhoidectomy protocol followed the standard Milligan-Morgan procedure. 1 Pain was scored on a visual analogue scale (VAS) in which 0 indicated no pain and 10 indicated the worst pain imaginable. For each patient, the time of onset of anaesthesia (onset time), the level of pain during the surgical procedure at 1 and 1.5 h after the onset of anaesthesia, the requirement for supplemental anaesthesia, and any intra-operative complications were recorded. The VAS score for pain at 1, 2, 4 and 6 h after surgery, time to the first requirement for analgesic, time to spontaneous standing, time to first defecation, duration of post-operative stay and the occurrence of urinary retention were also recorded for each patient.
STATISTICAL ANALYSIS
Statistical analysis was performed with SPSS ® Version 10.0 software (SPSS Inc., Chicago, Illinois, USA). Values are presented as means ± SD, median (range) or number (percentage). Non-parametric data were analysed with the Mann-Whitney U-test. A χ 2 criterion and the continuity correction test were used to analyse contingency tables. Differences were considered to be significant when the P-value was < 0.05.
Results
A total of 315 patients undergoing haemorrhoidectomy were enrolled in the study. With regard to the caudal anaesthetic procedure, excluding a unilateral block and no anaesthetic effect, the initial success rate was 91.1% (287/315). Satisfactory anaesthesia in other cases (28/315; 8.9%) was achieved by local infiltration with lidocaine and these patients were excluded from the analysis.
A total of 287 patients were randomly assigned to one of the following two groups: the ropi-lido group (n = 146) or the placebo-lido group (n = 141). There were no statistically significant differences between the demographic, clinical and surgical characteristics of the two groups ( Table 1) .
The time to onset of anaesthesia and the intra-operative pain assessed at 1 and 1.5 h after the onset of anaesthesia were similar for both groups ( 
TABLE 3: Post-operative pain assessments using a visual analogue scale (VAS) in patients undergoing haemorrhoidectomy (n = 287) who were randomly assigned to receive either ropivacaine-lidocaine (ropi-lido) or placebo-lidocaine (placebo-lido) caudal anaesthesia
Ropi-lido
Post-operative recovery and incidence of urinary retention in patients undergoing haemorrhoidectomy (n = 287) who were randomly assigned to receive either ropivacaine-lidocaine (ropi-lido) or placebo-lidocaine (placebo-lido) caudal anaesthesia Ropivacaine-lidocaine in haemorrhoidectomy
0.001) ( Table 2 ). The mean (± SD) duration of the operations was 1.5 ± 0.3 h for all patients in this study. Intra-operative complications were rare and there was no significant difference between the two groups. Typically, mild side-effects, such as palpitation, nausea and dizziness, resolved spontaneously. Severe toxicities, such as convulsion and cyanosis, were corrected after administration of sedation and oxygen, respectively. The post-operative mean VAS scores for pain are shown in Table 3 . There was a timedependent increase in the mean VAS scores observed in each treatment group. Patients in the ropi-lido group demonstrated significantly lower VAS scores at each post-operative time point (1, 2, 4, 6 h, respectively) compared with the patients in the placebo-lido group (P = 0.002, P = 0.002, P = 0.001, P = 0.000 respectively). Patients in the ropi-lido group also had a significantly longer mean time to the first requirement for analgesic compared with patients in the placebo-lido group (P = 0.000) ( Table 4) .
The time to spontaneous standing, the time to first defecation and the duration of the post-operative hospital stay were not significantly different between the two groups. The occurrence of urinary retention was similar in both groups (Table 4 ).
Discussion
Caudal anaesthesia is a reliable and safe anaesthetic technique for haemorrhoidectomy in adults 5,6 despite around a 10% rate of technical failure because of an absent sacral hiatus related to the wide anatomical variation observed in this region. 7, 8 Lidocaine is one of the most frequently used agents for caudal anaesthesia, the concentration of which, commonly 1 -2%, affects anaesthetic duration. Although many studies have demonstrated the effectiveness of caudal lidocaine in anorectal surgery, they have not specified the complexity of different operative modes. 19, 20 In fact, anorectal procedures often require a long operating time and sophisticated surgical manipulations. Caudal anaesthesia with 1.0% lidocaine is not able to provide a duration long enough to complete complicated operations. 9 Ropivacaine is a monoamide local anaesthetic agent with a long-lasting effect that provides up to 12 h of post-operative analgesia. 16, 21, 22 It also has a greater margin of safety regarding cardiac and central nervous system toxicity than bupivacaine, hence it is more commonly used for different surgeries. 14, 15 In this study, more than three haemorrhoids were found in each of the patients and were required to be resected by more than three incisions. The clinical and surgical characteristics of the two groups were similar. Patients treated with the caudal ropi-lido combination had a similar time to onset of anaesthesia, intra-operative pain scores and intra-operative complications compared with patients treated with caudal 1% lidocaine, but they required significantly less supplemental anaesthesia during the operation. The ropi-lido combination maintained the anaesthetic characteristics of lidocaine, such as rapid onset, effective analgesia and rare side-effects, but it also prolonged anaesthetic duration. This, in turn, reduced the patient discomfort that resulted from peri-anal injection of the supplemental anaesthetic; therefore we would recommend using the ropi-lido combination for complicated anorectal surgeries and for those procedures where it is difficult pre-operatively to estimate operative complexity. Further confirmation of the safety and efficacy of the ropi-lido combination in caudal anaesthesia in ambulatory anorectal surgeries may lead to even wider use of this combination.
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We also observed that caudal anaesthesia using the ropi-lido combination was associated with lower post-operative VAS scores for pain and a longer time to the first requirement for post-operative analgesic compared with the placebo-lido combination. Caudal anaesthesia using a single dose of ropi-lido pre-operatively, therefore, provided a post-operative analgesic effect and this can be particularly beneficial for peri-anal operations performed in an anatomical region that is rich in nerve endings.
Early post-operative lower limb motor block is commonly seen in some patients undergoing sacral anaesthesia. Patients in both groups in our present study were able to get out of bed and stand within 2.2 ± 0.5 h after the Milligan-Morgan procedure. Moreover, the two groups were clinically very similar with regard to post-operative recovery and urinary retention. Thus, adding 0.375% ropivacaine to caudal lidocaine prolonged the duration of the block without making the lower limb motor block and other adverse events more serious, probably because ropivacaine produces less motor blockade and more sensory blockade at low concentrations. 23, 24 At present, many authors use a low concentration of ropivacaine in the caudal space, 24 -26 but there is no consensus on what the standardized concentration of caudal ropivacaine should be. Further investigation is required to determine the optimal concentration of caudal ropivacaine.
In conclusion, caudal anaesthesia with a combination of ropivacaine and lidocaine is safe and effective for haemorrhoidectomy, and is superior to caudal lidocaine alone with regard to anaesthetic duration and post-operative analgesia.
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